Open Source Software (OSS) 
Introduction
Open source software (OSS) is a software tool that operates under the open source label where its source code should be available and modifiable. In OSS, the software suite must contain the source code or must be available at a freely accessible location and its source code may be adapted to individual requirements and be passed on this modified format. Developments in information and communication technology support the existence of OSS. In fact, the term OSS refers to software whose source codes can be modified to make them work, as their users require. Some OSS may reserve the rights of re-distribution but in other cases, it might be free. A distributor or developer might charge for services including special training, installation, programming and technical support, etc. In general, the term OSS refers to software that is freely available, widely accessible and reusable [1, 3] .
More people throughout the world are using OSS with its open source code, where it generally operates securely and reliably in a stable and cost-effective manner. OSS does not use the same mechanism of development as proprietary software. The increasing popularity of OSS has dramatically changed the software industry in recent years. OSS is often seen as a possible solution to some of the challenges presently faced by many software communities, especially among developing countries. Such challenges include controlling piracy, exerting a greater level of control over acquired software and dealing with broader policy perspectives that pertain to the development of a national domestic software industry. From a policy perspective, an 'open source' can be defined as a software-licensing model where the software's source code is made available, subsequently modified, redistributed and added to, though often with certain restrictions. In addition, a range of benefits, under commercial arrangements, may be made available, such as, updates, training and ancillary software services.
OSSs are usually, though not exclusively, developed by the collaborative efforts of a group of people who contribute components to the final version of the software. Software companies may also produce programs for the open source community. Proprietary or commercial software is developed under commercial rules and policies, in other words, it is licensed for a fee to a customer in binary, object or executable code (either directly or through channels). The company that writes the program usually provides updates, training and other services required by its users so that the software works efficiently. The software's source code might be made available to a certain number of its users through a special license or an alternative agreement but often remains unavailable to the general public and may not be copied, changed or modified except in a manner unless provided for under the terms of a prior agreement. European Union recommended that OSS should be used preferentially, the doubters were made to realize that OSS with its freely accessible source code is not just the toys of enthusiastic computer science students, but systems from professionals for professional use. Many organizations are using open source products such as NASA, DaimlerChrysler, SONY, Boeing, Sixt, IKEA, World Council of Churches and National Association of German Skilled Crafts. Moreover, Companies such as Hewlett-Packard, Siemens Fujitsu, IBM and Compaq now sell computers with Linux pre-installed operating system. Thus, these companies made it clear that this operating system is as competitive vis-a-vis proprietary operating systems such as Solaris or Windows NT [1] .
Each software model (Open Source Software and Commercial Software) represents a viable business strategy for their companies, as well as supporting and providing their customers with real advantages. Solutions that the software offers are being continually updated, with providers concentrating and improving on a variety of emerging issues and problems, such as, addressing reliability, security and information flow control issues. In fact, OSS has surprised many in the industry by acquiring a good reputation for its reliability, efficiency and functionality [1, 6] . This paper reviews the history of open source software and the open source's key programming languages. In addition, this paper highlights the strengths and weaknesses of open source software. The paper discusses criteria's of selecting open source software while proposing a new internal quality characteristics for selecting OSS that can be added to each DeLone and McLean information system model dimensions.
History of Open Source Software
In 1960s buying new computer means supplying free extra software. The manufacturers only get paid for the computer hardware. The source codes were freely available and accessible to programming supporters throughout the world. In 1965 IBM has stopped supplying the software source code together with its computers operating systems. In which the company started employee sufficient computer and information technology experts to be able to do without the need or help of external developers. In 1970s, computer programmers started realizing that they earn a lot of money in software development. The programmers safeguarded their earnings sources using license agreements that prohibited or limited users passing software to others. After 1970 of around ten years, freely available software source codes are practically stopped to be exist. In which software was started to be produced behind closed doors. All manufacturers start maintaining control over their tools. After that time onwards computer users had to rely and trust the software producers in the event of program code faults, errors or any special modification according to users' wishes or new requirements. In 1984 Richard Stallman from Massachusetts Institute of Technology (MIT) provided the idea of developing a free program package named GNU. The goal of the (MIT) computer experts was again enabling the open cooperation between software developers. According to the father of GNU, software is only free when it can be used by anyone without restrictions or limitations. Richard Stallman has provided the GNU General Public License (GPL), for protecting the software freedom. The term free has many meanings in English language. Because of that for several interested companies the title free software sounded very much like free toy. Many of them were hesitant or shy to have any operating system initiatives that were generously given away to everyone [1, 4, 5] .
Open Source's Key Programming Languages
Open source programming languages are the languages that used to write OSS and which released under open source licenses. Learning an open source programming language can be one of the best decisions a coder can make. The nature of the open source ecosystem means that it'll be developing for some time in a number of powerful and useful ways. However, there are some things to keep in mind about the process. In particular, one should keep in mind that it's wise to treat it differently than a closed platform. When people speak of a closed source language, they typically mean that development of the underlying API, and the compiler or interpreter is only for select few to access. However, an open source language has these components free for anyone to work with. This leads to the best way to learn an open source language. Certainly, traditional methods of learning such as text books will be useful. However, the true power of the platform can be found in the fact that it's open. One should begin by actually looking at the source code of the platform. As one begins learning the language, it's wise to keep checking the new techniques against the source code. This allows one to not only learn how to perform an action, but to actually understand how it's being executed by the system. 
Strengths and weaknesses of OSS

Strengths of OSS
The strengths and advantages of OSS are the result of the following three main principles:
 Availability of the source code and the modification right. Due to the availability of the source code, developers can improve, extend and adapt it to individual needs. Errors, faults and security gaps can easily and quickly be discovered and corrected through the programmers' cooperation over the world. No commercially oriented company can bring this huge number of software developers together nor react as quickly as they can in OSS.  The rights of OSS application distribution and source code modifications and improvements. In which any OSS user can modify the source code and distribute these modifications. Where the software quality is continuously improved. In addition to the above discussed points, the commercial products are more expensive than the open source programs. For instance, in GNU/Linux there are huge number of applications (around 1,000) from data backup to server functions to all Internet services that are available to be downloaded free of charge. Unlimited users can access all applications regardless of whether they will be used for commercial or private purpose. Most of open source programs are easily configured or activated from any computer and also via the Internet. Thus, there is no need to employ a large team of experts in one's premises. For organizations and companies that often have equipment tight budget, OSS has the advantage that there is no charged license fee, neither for the basic operating system nor for software modifications or improvements. Where this could save companies problems rectifying cost.
Distributors of OSS packages might only charge buyers for their expenses in regard to passing the software on any kind of media devices and providing software manuals. In hardware, OSS runs on many systems, where it can easily be adapted to the hardware than most commercial or proprietary software. The OSS in combination with proprietary programs can solve many software problems. For instance, a Linux system is able to be connected to Windows computers using Samba which is as open source product that is developed by Australian Andrew Trigell, where this can be used as file or print server for Windows 9x/NT workplaces. Moreover, open source web server Apache, can also run on Windows NT.OSS does not pose any significant barriers to security, but rather reinforces sound security practices by involving many people that expose bugs quickly, and offers side-effects that provide customers and the community with concrete examples of secure, reusable and working code.OSS packages have had a better security record than commercial source software. As OSS programs usually originate for use by the experienced people, security takes precedence over convenience [1, 7, 8] .
Weaknesses of OSS
Even with all above strengths and advantages, OSS still has some issues and weaknesses. This applies less to the open operating systems and server area than to application software on a hardware support and workplace computers. At present there are no mature OSS products for some areas of industrial software application such as accounting, project and workgroup management. An importing and exporting text documents can be very unreliable and limited using open source office programs. Document exchange has become much more complicated when it analyzes a complex spreadsheet. In many cases hardware support is faulty, e.g. in with multimedia equipment such as scanners or hardware accelerated graphics cards and it might also expect difficulties with a non-postscript capable printer when it operates using OSS. As a rule, handling application programs and open source operating systems places higher demands on the user's knowledge of the system structure and functions than, for instance, in the Microsoft environment. For beginners in the field of OSS, procuring information as to which software can be used for specific application purposes can also be as an issue.
In disclosure of trade secrets, the source code availability implies revealing how the software works. This includes disclosure of algorithms and how a device with a unique design might function. There is not much advertising for OSS projects, thus it is sometimes difficult to know that a project exist, and its current status. This information Revealing might cause loss of financial advantage.The most serious disadvantage is that there is no guarantee that development of OSS will happen.In OSS so many developments are going on at the same time, thus it is hard to keep track of which is the newest version. As mentioned above this is also due to the fact that advertising is not as prominent in the OSS industry, that is because most if not all developers are non-profit making. This lack of advertising and frequency of developments might cause confusion of which product is the most up to date [1, 7] .
Criteria for selecting OSS
This study was based on DeLone and McLean Information System Success Model [9] , that has been used as a useful framework for organizing information system success measurement. This model is widely used for understanding and measuring the dimension of information system success [10] . The DeLone and McLean model consists of six major success dimensions: system quality (software quality), information quality (source code quality), service quality (expected and received service 
System quality
The system quality implies the desirable characteristics of the OSS product, which includes Availability, Reliability, Performance, Usability and Functionality.  Availability of software services and any release of new software version with anew added features.
The software new version release as targeted or expected time with mainly new functionality. The availability of any books, website, forum, blog written about this software available in market.  Reliability implies maturity and popularity. Maturity refers to whether the software is new in the market or not. Popularity related to the different software users and any catalog, guidebook, manual, website written about this software available. Thus, reliable OSS must be designed to be as fault tolerant as possible. Fault tolerance is the meaning of making and supporting the system function in the presence of faults.  Performance is the most important features, where every OSS must aim and strive for maximum performance, easily install, configure and operate within short time.  Usability in OSS implies the learnability, operability, accessibility and user interface. The learnability related to the learning and understanding of the software easily and might be without using user manual. The operability is related to how easily the software operates. The accessibility is refers to the easily software accessed without any other third party software or plug-in.  Functionality includes achieving the user's expected requirements, correct output as user's expectation and verify that the software functions appropriately as needed [11, 12, 13] .
Information quality
The information quality includes the following desirable characteristic of source code.
 Maintainability implies the software modularity and modifiability. Modularity of software is related to the software code structure, readability and how well the software is designed. The software modifiability is the software system ability to be customized to meet user's requirement.  Reusability is very important because it focuses in the easy to reuse or extent the code for further extension or integration. Whereas, the source code can be used again to add new functionalities with slight or no modification.  Testability implies the software free of errors. The software verification and testability is a key aspect to allow the detection of difficult to uncover defects in OSS. Software testability supports the testing process and facilitates the creation of better quality software.  Security includes confidentiality and Integrity. The confidentiality of OSS refers to data and information security and the software is free of vulnerabilities. Integrity is related to the availability of control mechanism to ensure system integrity. The OSS should provide level of user's authentication [11, 12, 14, 16, 17, 18] . 
Service quality
The service quality based on SERVQUAL measurement instrument which adapted from the field of marketing and has been recognized as an important component of Information System success [12] .  Commercial Support, it's especially important to search for the available support options before deploying it. This step is even more crucial when there is not enough previous experience with the OSS. The number of OSS systems with commercial support is relatively small. In fact, there are lots of free resources out there but, the support available through these free resources is comparable to, and sometimes even better than, traditional commercial support. But, third party commercial support is available from some companies, ranging from large corporations such as IBM and Sun Microsystems, to specialist open source organizations such as Red Hat and MySQL, to local firms and independent contractors.  Community Support, an active community behind your chosen OSS is very important, because it is always where you will often go for support, news, advice, and tips. The chosen community should have the required skill and knowledge, and both the development team and community should have a good track record of performance. The community communication is also important for acknowledging the problems and help in solving them. The value of OSS online communities may not always be obvious to a newcomer, but are very useful when it comes to making the OSS works better as needed.  Documentation, in service quality the OSS documentation means providing a complete documentation for requirements, architecture, technical and user manual. The OSS documentation implies the requirements documentation, the statements that identify attributes, capabilities and qualities of a system. Architecture or design documentation, the documentation of this phase should provide an overview of OSS that includes relations to an environment and construction principles to be used in design of OSS components. Technical documentation includes the documentation of code, algorithms and interfaces. End User documentation involves manuals for the end user and support staff.  Developer Skills, consider the skill set of an individual developer or a group of developers, where they should have the appropriate skills to deploy and maintain OSS. In case that the developers are not in the level of the required skills it is possible to employ third party contractors or implement a training plan to match the developer skills to the task [13, 15, 16, 19] .
Intention To Use
Many of the OSS systems are quite flexible and can be used and modified for different purposes, but it is still important to consider their relative strengths and weaknesses. Thus, the planning of the current and future use of OSS is significantly important and is a key point to take into account when making the OSS selection.
User Satisfaction
User satisfaction remains an important means of measuring our customers' opinions of our OSS product and should cover the entire customer experience cycle from information retrieval through purchase, payment, receipt, and service. The higher OSS system quality is expected to lead to higher level of user satisfaction. The use is leading to positive impacts on individual productivity, resulting in organizational productivity improvements. The user satisfaction level can be measured using different techniques such as repeat visits and user surveys [9, 16] .
Net Benefits
Net benefits are as economic evaluation of OSS in terms of money and time consuming. The Net benefits are very important success measures as they capture the impact of the OSS product on the customers, industries, suppliers, employees, economies, organizations and even the societies. The Net benefits are very important in terms of cost and time saving [9, 16] . The following topic areas are important when considering open source software:
Hardware Compatibility is very important factor in selecting OSS. The chosen OSS has to be able to support used computer's parts and the devices' types in use. Another crucial factor is the type of operating system that is supported by a computer vendor, whereas buying from a smaller seller or a local vendor the chance to get support is very weak. On the other hand, buying from larger companies such as HP, IBM or Dell, has possibility to check which OSS operating systems they support [20] .
Reputation a good reputation of OSS performance and reliability is very important factor when selecting OSS. Some OSS has a very good industry reputation such as Linux, Apache web server, GNU Compiler Collection (GCC), Samba ...etc. To select OSS based on reputation, the OSS compares against its proprietary peers. Good software quality considers all aspects of software product and it does not necessarily reinvent the wheel, starting from scratch, or forcing programmers to learn new languages or using complex data formats [20] .
Conclusion
The technology and languages behind OSS is not the most important element of selecting OSS. The important element is the decision of the authors to release high quality OSS characteristics. Both OSS and closed source software are far from perfect. Of course OSS is no panacea, but alone or in combination with commercial software it can solve numerous software problems. This paper has provided a brief History of OSS and open source's key programming languages. It has also discussed the strengths and weaknesses of open source software. The paper has identified all possible OSS characteristics and proposed new internal quality characteristics for selecting OSS that can be added to each DeLone and McLean information system model dimensions. The proposed quality characteristics are based on system quality (Availability, Reliability, Performance, Usability and Functionality), information quality (Maintainability, Reusability, Testability and Security), service quality (Commercial Support, Community Support, Documentation and Developer Skills), intention to use, user satisfaction and net benefits. To demonstrate the feasibility of the proposed internal selection criteria of OSS, the next task is to apply the suggested selection criteria to understand what is the most quality dimension contributes to public sector agencies in order to encourage adoption and implementation of OSS products in their agencies.
